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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an active matrix type liquid 
crystal display of reflection type of which a reflection film is formed 
surely, exposure quantity for forming the reflection film is small, 
manufacture time can be shortened, manufacturing process is simple 
and sufficient storage capacity can be secured for each pixel. 
SOLUTION: An upper electrode 59 which is arranged between a first 
insulating layer 60 and a lower insulating film 56, is electrically 
connected with a source electrode of a thin-film transistor and also is 
electrically connected with a reflecting film 51 and a lower electrode 58, \,.\ 
which is arranged between a glass substrate 55 and the lower insulating «5| 
film 56 and forms stored capacity, together with the upper electrode 59, 
are provided in a rugged structure forming the region of each pixel. 
Based on a form of the first insulating layer 61 subjected to a patterning 
process, rugged form on the surface of the reflecting film 51 is 
determined. When the first insulating layer 61 is subjected to patterning 
through photolithography, the upper electrode 59 is made to function as 
a reflecting member. 
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/ * NOTICES * 

JPO and NCIPI are not responsible for any 
. damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The lower insulator layer formed on the 1st transparent substrate, the 2nd substrate, and said 
2nd substrate, The switching element prepared for every pixel on said 2nd substrate, and the insulating 
layer which is prepared on said lower insulator layer and has concavo-convex structure corresponding 
to the service area of a pixel, In the active matrix liquid crystal display which has the liquid crystal layer 
put by said reflective film [ which was prepared on said insulating layer for said every pixel in the 
configuration in which said concavo-convex structure was made to reflect ], and reflective film side of 
said 1st substrate and said 2nd substrate The up electrode which it is prepared between said insulating 
layers and said lower insulator layers in the formation field of said concavo-convex structure, and is 
connected to the source electrode and the electric target of said switching element for said every pixel, 
The active matrix liquid crystal display which is prepared between said 2nd substrate and said lower 
insulator layers, has said up electrode and the lower electrode which forms storage capacitance, and is 
characterized by forming said lower electrode in the formation field of said concavo-convex structure 
corresponding to the whole abbreviation surface of said up electrode. 

[Claim 2] Said concavo-convex structure is an active matrix liquid crystal display according to claim 1 
which consists of two or more linear heights arranged irregularly and two or more crevices surrounded 
by said heights. 

[Claim 3] Said switching element is an active matrix liquid crystal display according to claim 1 or 2 
electrically connected to the gate line which adjoins the gate line corresponding to [ are the thin film 
transistor which uses said lower insulator layer as gate dielectric film, and a gate electrode connects to 
a gate line, and two or more gate lines arrange to juxtaposition mutually, and ] the pixel concerned in 
said lower electrode for every pixel. 

[Claim 4] An active matrix liquid crystal display given in claim 1 thru/or 3 any 1 terms of said concavo- 
convex structure by which the level difference is not formed in the front face of said lower insulator 
layer on said 2nd substrate in the formation field. 

[Claim 5] An active matrix liquid crystal display given in claim 1 thru/or 4 any 1 terms which said 
insulating layer becomes from the 1st layer in which patterning was carried out by the photolithography 
process according to the configuration of said concavo-convex structure, and the 2nd layer which 
covers said 1st layer, holding said concavo-convex structure on a front face. 

[Claim 6] Said reflective film is an active matrix liquid crystal display given in claim 1 thru/or 4 any 1 
terms connected to said up electrode or said source electrode, and an electric target through the 
contact hole which penetrates said insulating layer. 

[Claim 7] Said source electrode and said reflective film are an active matrix liquid crystal display given in 
claim 1 thru/or 4 any 1 terms connected electrically. 

[Claim 8] In the manufacture approach of an active matrix liquid crystal display of having the substrate 
with which the switching element was prepared The process which forms the reflective member which 
reflects light in said substrate, and the process which carries out patterning of said insulator layer 
according to an exposure process, and forms the insulating layer of a concavo-convex configuration 
after forming an insulator layer on said reflective member, It is the manufacture approach of the active 
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matrix liquid crystal display which has the process which forms the reflective film on the insulating layer 
of said concavo-convex configuration, and the whole abbreviation surface of the insulating layer of said 
concavo-convex configuration laps with said reflective member, and is characterized by being what is 
formed using the reflected light of said reflective member 

[Claim 9] The manufacture approach of the active matrix liquid crystal display according to claim 8 
which forms said reflective member so that it may become a flat front face. 

[Claim 10] The manufacture approach of an active matrix liquid crystal indicating equipment according 
to claim 8 or 9 that said reflective member is formed as one electrode of the storage capacitance of 
said active matrix liquid crystal indicating equipment. 

[Claim 1 1] The process to which the process which forms the insulating layer of said concavo-convex 
configuration carries out patterning of the 1st photoresist layer according to an exposure process 
corresponding to a concavo-convex predetermined configuration, The 2nd photoresist layer is formed on 
the 1st [ said ] photoresist layer by which patterning was carried out. The manufacture approach of an 
active matrix liquid crystal display given in claim 8 thru/or any 1 term of 10 in which the configuration of 
the front face of said 2nd photoresist layer becomes settled according to the configuration to which 
patterning of said 1st photoresist layer was carried out. 

[Claim 12] The manufacture approach of an active matrix liquid crystal display given in claim 8 thru/or 
any 1 term of 1 1 which has the process at which the process which forms the insulating layer of said 
concavo-convex configuration exposes a photoresist layer with low light exposure relatively 
corresponding to a concavo-convex predetermined configuration, and the process which exposes said 
photoresist layer with high light exposure relatively corresponding to a contact hole. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the active matrix liquid crystal display and its 
manufacture approach of the reflective mold which has the reflecting layer to which outgoing radiation 
of the light which has carried out incidence from the exterior to the liquid crystal layer is again carried 
out to the exterior about an active matrix liquid crystal display and its manufacture approach. 
[0002] 

[Description of the Prior Art] In recent years, the liquid crystal display is used abundantly as a display in 
devices, such as a thin television receiver, a personal computer, a Personal Digital Assistant 
(PDA;personal digital assistant), a portable telephone, various terminals, and various monitoring devices. 
Especially, a switching element (active component) is prepared for every display pixel, and the active 
matrix liquid crystal display which controlled impression of the electrical potential difference to each 
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pixel electrode by the switching element is used increasingly widely. As a switching element, a thin film 
transistor (TFT;thin film transistor), MIM (metal / insulator layer / metal structure; metaHnsulator- 
matal) diode, etc. are used. An active matrix liquid crystal display is high resolution, its angle of visibility 
is large, and it has the description that a high contrast ratio and a multi-gradation display are possible. 
[0003] According to the physical relationship of the check-by-looking person of the light source, a 
display, and a display, it roughly divides into a liquid crystal display, and there are two kinds, a 
transparency mold and a reflective mold. In the case of the active matrix liquid crystal indicating 
equipment, the transparency mold with which arrange conventionally the light source called a back light 
behind a liquid crystal display panel, and it was made for the light from this light source to penetrate 
liquid crystal display panel equipment was common. However, when it sees as the whole liquid crystal 
display which cannot disregard the power which a back light consumes in the case of a transparency 
mold, but contains a back light, the example which consumes 50% or more of total power consumption 
does not have few back lights, either. Moreover, the part and the trouble of becoming thick or becoming 
heavy also have a liquid crystal display by preparing a back light. 

[0004] Then, it is increasingly used for the device which the active matrix liquid crystal display of the 
reflective mold which displays by reflecting an ambient light is put in practical use, for example, is 
required to be a low power, such as especially a portable telephone. The liquid crystal display of a 
reflective mold reflects the light which carried out incidence from the front face of a display panel, and 
has composition which carries out outgoing radiation from the front face of a display panel again. Thus, 
although it has the reflecting layer in which the liquid crystal display of a reflective mold reflects light for 
the configuration reason in which an ambient light is reflected, incident light will be reflected only in an 
one direction as this reflecting layer is a mirror plane, a substantial angle of visibility becomes extremely 
narrow, the coloring phenomenon of the reflected light will occur under the effect of interference, or a 
Moire fringe will be observed. Then, preparing the suitable detailed irregularity for a reflector is 
performed. 

[0005] Drawing 15 is the sectional view showing the reflective mold active matrix liquid crystal display of 
the conventional one-sheet polarizing plate method. Hereafter, it explains based on this drawing. 
[0006] This liquid crystal display is the thing of a configuration of having pinched the liquid crystal layer 
14 between the opposite substrate 1 and the lower substrate (TFT substrate) 7. The opposite substrate 
1 consists of a polarizing plate 2, the phase contrast plate 3, a glass substrate 4, a light filter 5, and 
transparent electrode (common electrode) 6 grade. The lower substrate 7 consists of the thin film 
transistor 9 which is the switching element formed on the glass substrate 8 and the glass substrate 8, a 
convex configuration 10 which consists of the first insulating layer used as the base of concavo-convex 
structure, polyimide film 1 1 which is the second insulating layer formed on it, and a reflector 13 which is 
connected to the source electrode 12 of a thin film transistor 9, and functions as pixel electrodes with a 
reflecting layer (reflecting plate). The liquid crystal layer 14 is located between the opposite substrate 1 
and the lower substrate 7. The reflector 13 is formed of aluminum (aluminum) etc. 

[0007] The reflected light 16 is used for the light source. The reflected light 16 passes a polarizing plate 
2, the phase contrast plate 3, a glass substrate 4, a light filter 5, a transparent electrode 6, and the 
liquid crystal layer 14, and the incident light 15 from the outside is reflected with a reflector 13. 
[0008] It is required that a bright and white display should be presented in a liquid crystal transparency 
condition as display engine performance of this reflective mold liquid crystal display. It is necessary to 
reflect the incident light 15 from various bearings in implementation of this display engine performance 
efficiently. So, the function to scatter the reflected light over the reflector 13 located on it can be given 
to the polyimide film 1 1 by forming concavo-convex structure. Therefore, it becomes important for 
opting for the display engine performance of a reflective mold liquid crystal display how the concavo- 
convex structure of a reflector 13 is formed. The convex configuration 10 used as the base of this 
concavo-convex structure is established so that much convex structures where the shape for example, 
of a small semi-sphere was isolated may be distributed at random to the field inboard of a glass 
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substrate 20. 

[0009] Drawing 16 and drawing 17 are the sectional views showing the manufacture approach of the 
reflector in this conventional reflective mold liquid crystal display. Hereafter, it explains based on this 
drawing. 

[0010] In the production process of a thin film transistor, the gate electrode 21 is first formed on a glass 
substrate 20 ( drawing 16 [a]). Then, gate dielectric film 22, the semi-conductor layer 23, and the doping 
layer 24 are formed ( drawing 1 6 [b]). Then, an island 25 is formed by carrying out patterning of the 
semi-conductor layer 23 and the doping layer 24 ( drawing 1 6 [c]), further, after forming a metal layer, 
patterning is carried out and the source electrode 26 and the drain electrode 27 are formed ( drawing 1 6 
[d]). Then, it moves to the production process of a reflector. 

[001 1] In the production process of a reflector, the organic system insulator layer 28 which has 
photosensitivity first is formed ( drawing 1 6 [e]). As an organic system insulator layer 28, an acrylic 
photoresist is used, for example. Then, by giving a photolithography, heights 29 are formed in a reflector 
formation field ( drawing 16 [f]), melting of the heights 29 is carried out with heating, and it changes into 
the smooth convex configuration 30 ( drawing 17 [g]). Then, the smoother concavo-convex field 32 is 
formed by covering this upper part by the organic system insulator layer 31 ( drawing 1 7 [h]). Then, the 
contact section 33 for connecting a reflector to the source electrode of a thin film transistor electrically 
is formed ( drawing 1 7 [i]), and a reflector 34 is formed after that ( drawing 1 7 G])- The manufacture 
approach of this reflector is indicated by JP,61-6390,B etc. 
[0012] 

[Problem(s) to be Solved by the Invention] A technical problem which is described below is left behind 
to the conventional reflective mold active matrix liquid crystal display mentioned above. 
[0013] In order to form concavo-convex structure in the 1st, a photolithography process is used, but 
since detailed control of a concavo-convex configuration is the need as a photoresist (organic system 
insulator layer 28) used in that case, generally photoresists with comparatively low sensibility, such as 
acrylic, are used. Therefore, the required light exposure in the photolithography process for making a 
concavo-convex configuration becomes large, and causes huge-izing of the exposure time, as a result 
huge-izing of process time amount. 

[0014] The storage capacity (storage capacitance) for every pixel becomes small hard [ slight / which 
forms / 2nd / irregularity ], and there is a trouble of being easy to come out of a flicker. In order to 
enlarge storage capacitance generally, it is possible to enlarge area of the part which makes a gate line 
and a reflector (pixel electrode) overlap as performed by the transparency mold active matrix liquid 
crystal indicating equipment. However, in the case of the liquid crystal display of a reflective mold which 
was mentioned above, compared with the thing of a transparency mold, thickness of the organic system 
insulator layer 28 and the polyimide film 1 1 cannot be disregarded, but spacing of a gate line and a pixel 
electrode becomes large, and it becomes difficult to secure the part and sufficient storage capacity. 
[0015] When making [ 3rd ] the concavo-convex configuration of the front face of a reflector into the 
thing of the shape of much small semi-sphere, in the process of above-mentioned drawing 16 [f] in a 
production process, heights 29 serve as a small-circle column isolated mutually. Typically, a diameter is 
[ about 1-20 micrometers and the height of the magnitude of these heights 29 ] about 0.5-5 
micrometers. Therefore, in the processes (for example, a substrate washing process, a thermal process, 
a membrane formation process, etc.) after the process of drawing 1 6 [f], the adhesion of a substrate and 
heights 29 may deteriorate and heights 29 may separate. It becomes impossible for this reason, to form 
the reflector of an expected configuration. 

[0016] For the purpose of solving the technical problem in a reflective mold active matrix liquid crystal 
display mentioned above, this invention has little light exposure for a reflector specifically being formed 
certainly and forming a reflector (reflecting layer), ends, and can shorten production time, and its 
manufacture process is simple, and it is to offer [ the active matrix liquid crystal display which can 
secure sufficient storage capacity for every pixel, and ] the manufacture approach. 
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[0017] 

[Means for Solving the Problem] The active matrix liquid crystal display of this invention The 1st 
transparent substrate (it corresponds to the glass substrate 48 of drawing 1 ), and the 2nd substrate (it 
corresponds to the glass substrate 55 of drawing 1 ), The lower insulator layer formed on the 2nd 
substrate, and the switching element prepared for every pixel on the 2nd substrate, The insulating layer 
which is prepared on a lower insulator layer and has concavo-convex structure corresponding to the 
service area of a pixel, In the active matrix liquid crystal display which has the liquid crystal layer put by 
the reflective film [ which was prepared on the insulating layer for every pixel in the configuration in 
which concavo-convex structure was made to reflect ], and reflective film side of the 1st substrate and 
the 2nd substrate It is characterized by having an up electrode and the lower electrode which forms 
storage capacitance for every pixel by being prepared between the up electrode which it is prepared 
between an insulating layer and a lower insulator layer in the formation field of concavo-convex 
structure, and is connected to the source electrode and the electric target of a switching element, and 
the 2nd substrate and a lower insulator layer. 

[0018] Here, it is desirable that a lower electrode forms in the formation field of concavo-convex 
structure corresponding to the whole abbreviation surface of an up electrode. 

[0019] In this invention, since the storage capacitance of sufficient magnitude can be formed with a 
lower electrode and an up electrode, problems, such as a flicker, do not arise. Moreover, considering 
forming the concavo-convex structure in an insulating layer by the photolithography Since an up 
electrode acts as a reflecting layer at the time of exposure (in the configuration which a part of up 
electrode lacks) if the lower electrode is formed in the missing part, the lower electrode will also act as 
a reflecting layer — required light exposure can be reduced substantially and compaction of the 
exposure time, as a result improvement in the productivity of a liquid crystal display can be aimed at. 
[0020] As for concavo-convex structure, in the liquid crystal display of this invention, it is desirable to 
consist of two or more linear heights arranged irregularly and a crevice of a large number surrounded by 
heights. By adopting such concavo-convex structure, compared with the case where the heights of the 
shape of a semi-sphere to which the former was isolated are used, peeling of heights is prevented and 
the reflective film of a desired configuration can be formed certainly. Connecting the reflective film to 
the source electrode of a switching element electrically, the reflective film serves as a reflector which 
functions also as a pixel electrode in this case. 

[0021] As an insulating layer, what consists of the 1st layer in which patterning was carried out by the 
photolithography process according to the configuration of concavo-convex structure, and the 2nd layer 
which covers the 1st layer, holding concavo-convex structure on a front face can also be used, and 
what consists of a single photoresist layer can be used, for example. When it is necessary to use a 
single photoresist layer and and the reflective film and an up electrode need to be connected electrically, 
the configuration of surface concavo-convex structure and the contact hole which penetrates an 
insulating layer may be made to be formed of exposure of the multiple times to which light exposure was 
changed. 

[0022] In the active matrix liquid crystal display of this invention, while using as a switching element the 
thin film transistor which uses a lower insulator layer as gate dielectric film, and a gate electrode 
connects to a gate line, it is desirable to arrange two or more gate lines to juxtaposition mutually, and to 
make it the lower electrode for every pixel connect with the gate line which adjoins the gate line 
corresponding to the pixel concerned electrically. In the formation field of concavo-convex structure, it 
is desirable that the level difference is not made not to be formed in the front face by the side of the 
2nd [ of an insulating layer ] substrate. 

[0023] Furthermore with the active matrix liquid crystal indicating equipment of this invention, a 
protection-from-light layer (black matrix) can be selectively formed on the 1st substrate, and it is 
desirable that the reflective film is made not to be formed in the location corresponding to this 
protection-from-light layer in the 2nd substrate in that case. 
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[0024] Moreover, it is necessarily unnecessary in forming a lower electrode in the formation field of 
concavo-convex structure corresponding to the whole surface of an up electrode, and a lower electrode 
may be made to be formed corresponding to some up electrodes [ at least ]. 

[0025] The manufacture approach of the active matrix liquid crystal display of this invention In the 
manufacture approach of an active matrix liquid crystal display of having the substrate with which the 
switching element was prepared The process which forms the reflective member which reflects light in a 
substrate, and the process which carries out patterning of the insulator layer according to an exposure 
process, and forms the insulating layer of a concavo-convex configuration after forming an insulator 
layer on a reflective member, It has the process which forms the reflective film on the insulating layer of 
a concavo-convex configuration, the whole abbreviation surface of the insulating layer of a concavo- 
convex configuration laps with a reflective member, and it is characterized by being what is formed using 
the reflected light of a reflective member. 

[0026] By having prepared the reflective member, in case the insulating layer which has concavo- 
convex structure according to an exposure process is formed, required light exposure can be reduced, 
and compaction of a production process can be aimed at to compaction of the exposure time, and a pan. 
[0027] As for a reflective member, it is still more desirable to be formed so that it may become a flat 
front face here. Moreover, it is desirable to form a reflective member as one electrode of the storage 
capacitance of an active matrix liquid crystal display. Prevention of a flicker can be aimed at now by 
forming a reflective member as one electrode (up electrode: electrode of the direction linked to an 
active component) of storage capacitance. Moreover, it becomes unnecessary to prepare an up 
electrode and a reflective member independently, it can be made to serve a double purpose for 
compaction of the process for storage capacitance formation of the exposure time of an insulating layer, 
and compaction of process time amount can be aimed at further. 

[0028] Typically in this invention, an exposure process is a process which carries out patterning of the 
photoresist of a positive type or a negative mold to a predetermined configuration. 

[0029] The process which forms the insulating layer of a concavo-convex configuration For example, the 
process which carries out patterning of the 1st photoresist layer according to an exposure process 
corresponding to a concavo-convex (1) predetermined configuration, It has the process which forms the 
2nd photoresist layer on the 1st photoresist layer by which patterning was carried out. It is good also as 
a process at which the configuration of the front face of the 2nd photoresist layer becomes settled 
according to the configuration to which patterning of the 1st photoresist layer was carried out, and Or it 
is good also as a process which has the process which exposes a photoresist layer with low light 
exposure relatively corresponding to a concavo-convex (2) predetermined configuration, and the 
process which exposes a photoresist layer with high light exposure relatively corresponding to a contact 
hole. 

[0030] In addition, in this invention, the service area of a pixel is a field which contributes to the so- 
called numerical aperture which is not covered with a protection-from-light layer etc., and orientation 
change of the liquid crystal layer in there is the thing of the field used as image display. 
[0031] Here, in this invention, the are recording part by volume which consists of an up electrode and a 
lower electrode is further explained about the thing of the service area of a pixel mostly prepared in the 
whole region being desirable. Although it divides roughly into an active matrix liquid crystal display and a 
transparency mold and a reflective mold are shown in it as mentioned above, the thing of a reflective 
mold is used for the device by which reducing power consumption more is called for. Since a display 
speed is not required so much compared with the device by which, as for such a device, the liquid 
crystal display of a transparency mold is used, lowering of the working speed accompanying priority 
having been given to that power consumption decreases over preventing lowering of the display speed 
accompanying having enlarged storage capacitance, therefore having enlarged the are recording part by 
volume is permitted. 
[0032] 
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[Embodiment of the Invention] Next, the gestalt of desirable operation of this invention is explained with 
reference to a drawing. 

[0033] Drawing 1 is type section drawing showing the configuration of the active matrix liquid crystal 
display of one gestalt of operation of this invention, and is shown as a configuration (configuration cut 
with the A-A line in below-mentioned drawing 2 ) where the configuration of the field for 1 pixel was cut 
in general in the cross section containing a part for the center section of a pixel. The pixel of plurality 
[ perpendicular direction ] with this level and liquid crystal display arranges two-dimensional, and it is 
constituted. 

[0034] This active matrix liquid crystal display is the thing of a reflective mold, and is the thing of a 
configuration of having carried out opposite arrangement of the lower substrate 50 which has the 
reflector 51 prepared for every pixel, and the opposite substrate 53 which has the transparent electrode 
(common electrode) 52 prepared in common to each pixel so that both electrodes 51 and 52 might face 
each other, and having closed the liquid crystal layer 54 between both [ these ] the substrates 50 and 
53. Also in this liquid crystal display, concavo-convex structure is formed in the reflective film 51 like 
the conventional liquid crystal display shown in drawing 15 . However, what showed the concrete 
configuration of concavo-convex structure to drawing 15 is different, and it has the heights of the 
random configuration connected reticulated so that it may specifically mention later. 
[0035] With the gestalt of this operation, the reflective film 51 is for functioning also as a pixel electrode 
prepared for every pixel, and is electrically connected to the source electrode of the thin film transistor 
(TFT) (not shown in drawing 1 ) prepared by the contact hole 79 (refer to drawing 2 ) for every pixel. 
The reflective film 51 is formed with high reflective effectiveness metals, such as aluminum. In addition, 
in this invention, it is also possible to consider the reflective film 51 as the configuration which is not 
connected to the source electrode of a thin film transistor etc. 

[0036] The lower substrate 50 is used also as a glass substrate 55, the lower electrode 58 formed on 
the glass substrate 55, and gate dielectric film of TFT, and has the lower insulator layer 56 formed on 
the lower electrode 58, the up electrode 59 formed on the lower insulator layer 56, and the passivation 
film 57 formed on the up electrode 59. As a lower insulator layer 56, an aluminum oxide film, silicon oxide, 
or a silicon nitride is used, for example. A silicon nitride or silicon oxide is used as passivation film 57. 
Furthermore, in order to form concavo-convex structure in the reflective film 51, the 1st insulating layer 
60 which patterning was carried out to the configuration corresponding to this concavo-convex 
structure, and was prepared on the passivation film 57, and the 2nd insulating layer 61 formed so that 
the 1st whole insulating layer 60 might be covered are formed in the lower substrate 50. The reflective 
film 51 prepared for every pixel is formed on the 2nd insulating layer 61. The 2nd insulating layer 61 is 
formed so that the passivation film 57 of a part with which the 1st insulating layer 60 and 1st insulating 
layer 60 by which patterning was carried out are not formed may be covered, and it has concavo- 
convex structure on a front face according to the configuration of the 1st insulating layer 60 by which 
patterning was carried out. However, by the formation part of a contact hole 79 ( drawing 2 ), the 1 st 
insulating layer 60 and 2nd insulating layer 61 are not prepared so that it may mention later. 
[0037] The 1st insulating layer 60 is constituted by the photopolymer constituent (photoresist), and 
patterning is carried out by the well-known photolithography process. A photoresist may be the thing of 
a positive type or may be the thing of a negative mold. For example, an acrylic photoresist can be used. 
Although polyimide etc. can also be used, when it considers removing the 2nd insulating layer 61 of the 
formation part of a contact hole after formation of the 2nd insulating layer 61 as the 2nd insulating layer 
61, it is desirable to also form the 2nd insulating layer 61 by the photoresist. 

[0038] The glass substrate 48 and the light filter 62 formed on the glass substrate 48 are formed in the 
opposite substrate 53, and the transparent electrode 52 is formed on the light filter 62. Although not 
shown in drawing, the orientation film is formed in the front face of the reflective film 51 and a 
transparent electrode 52, and orientation processing (rubbing processing) is performed. Non-illustrated a 
phase contrast plate and a polarizing plate are formed in the opposite substrate 53. In addition, some 
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light filters 62 are transposed to the protection-fronrHight layer (black matrix) 49. 
[0039] The lower electrode 58 and the up electrode 59 are formed by each for every pixel. The lower 
electrode 58 is formed with the same ingredient at the same process as the gate line formed in [ as the 
gate electrode or this gate electrode of a thin film transistor ] one. Specifically, it consists of metallic 
materials, such as chromium and molybdenum. Actually, the lower electrode of a certain pixel is 
electrically connected to the gate line (it is called the gate line of the preceding paragraph) which 
adjoins the gate line which controls the pixel. What is necessary is just to specifically form the gate line 
of the preceding paragraph so that it may ****** toward the pixel field in a pixel field. On the other . 
hand, the up electrode 59 is formed in [ as the source electrode of the thin film transistor of the pixel ] 
one, has the source electrode and this potential, and is formed with metals, such as chromium and 
molybdenum. These lower electrode 58 and the up electrode 59 are all abbreviation flat surfaces, and 
will constitute the storage capacitance mutually prepared mostly in juxtaposition by overlap and this 
electrically to the liquid crystal cell compared to capacity. Moreover, the up electrode 59 has the 
function (function as a reflective member) which reflects the light which passed the photoresist and 
carries out incidence to a photoresist again in the case of patterning of the 1st insulating layer 
(photoresist) 60 by the photolithography, and makes it possible to decrease substantially light exposure 
required for patterning of the 1st insulating layer 60 by this so that it may mention later. Therefore, as 
for the up electrode 59, also from this viewpoint, it is desirable to prepare flat and smooth using a metal 
with the high rate of a light reflex. 

[0040] Drawing 2 is each class in the lower substrate 50, and the top view showing arrangement of each 
electrode, and shows the field for 1 pixel in general. Since it is the configuration which carried out the 
laminating of two or more layers and electrodes and each class and the formation field of each electrode 
are specified, the lower substrate consists of two part Figs., (a) and (b). Although the part Fig. of these 

(a) and (b) shows the same field, the formation field of the reflective film 51 is included and, as for (a), 

(b) removes the reflective film 51 from (a) for convenience. 

[0041] It arranges in the shape of a grid so that the gate line (scanning line) 71 and the data line (drain 
wire) 72 may intersect perpendicularly mutually, and the rectangle field surrounded with adjoining two 
gate lines 71 and two adjoining data lines 72 turns into a pixel field for 1 pixel so that it may illustrate. 
TFT73 is formed for every intersection of the gate line 71 and the data line 72, it connected with the 
data line 72 and the drain electrode 75 of TFT73 has connected the gate electrode 74 of TFT73 to the 
gate line 71. The source electrode 76 of TFT73 is united with the up electrode 59, and is connected with 
the up electrode 59. As the gate line 71 of the preceding paragraph juts out the lower electrode 58 in 
this pixel field, it is formed. 

[0042] The reflective film 51 is electrically connected to the source electrode 76 by the contact hole 79 
so that it may mention later. Since the formation field of the gate line 71 or the data line 72 does not 
turn into a service area of a pixel in the case of this kind of reflective mold liquid crystal display, in the 
opposite substrate 53, it is common to form the protection-fronrHight layer (black matrix) 49 in 
accordance with the formation location of the gate line 71 or the data line 72. The reflective film 51 will 
not be formed in the location corresponding to such a protection-fronrHight layer 49, but will be 
separated from the reflective film which is the pixel which the reflective film 51 for every pixel adjoins 
by this. 

[0043] The concavo-convex structure in the reflective film 51, i.e., the concavo-convex structure by the 
1st insulating layer by which patterning was carried out, is formed so that a graphic display void part 
may show the heights 77. Since the part in which the 1st insulating layer exists serves as heights, 
concavo-convex structure here has the composition that the heights 77 of the random configuration 
connected reticulated were formed on the field used as criteria. Actually, these heights 77 are formed in 
the service area of each pixel, and are not formed in the field on a gate line or a drain wire. Then, if the 
field in which heights 77 are formed will be called the formation field of concavo-convex structure, the 
up electrode 59 and the lower electrode 58 are formed all over the abbreviation for the location 
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[ directly under ] of the formation field of concavo-convex structure. Especially in the example shown in 
drawing 1 and drawing 2 , the up electrode 59 and the lower electrode 58 surely arrange except for the 
formation field of TFT73 in the location [ directly under ] of the formation field of concavo-convex 
structure. The reason the formation field of TFT73 is excepted here is that it is necessary to arrange a 
drain electrode, a channel field, a gate electrode, and a source electrode inevitably in the formation field 
of TFT73, the up electrode 59 cannot be formed in the part which arranges a drain electrode and a 
channel field, and it cannot form the lower electrode 58 in the part which arranges a gate electrode. 
[0044] By forming the lower electrode 58 and the up electrode 59 all over the abbreviation for the 
location [ directly under ] of the formation field of concavo-convex structure, the front face of the 
passivation film 57 serves as structure which does not have a level difference substantially [ it is 
smooth and ] in the formation field of concavo-convex structure. Thus, if there is no level difference in 
the front face of the passivation film 57, in case patterning of the 1st insulating layer 60 will be carried 
out, concavo-convex structure can be formed in accuracy in the desired configuration where the height 
of heights gathered. On the other hand, when a level difference is shown in the front face of the 
passivation film 57 in the formation field of concavo-convex structure, the light exposure management 
for acquiring a desired concavo-convex configuration and generation of a mask pattern will become 
complicated. 

[0045] Drawing 3 is drawing showing the flat-surface configuration of the concavo-convex structure 
formed in the lower substrate 50, and shows the whole panel viewing area of a liquid crystal display 
pattern, and the pattern (enlarged drawing) in the field for 1 pixel. Unlike drawing 2 , the continuous 
linear heights 77 are expressed with the black section at this drawing 3 . The white section between 
heights 77 is the isolated crevice 78. The linear heights 77 are mutually connected in the shape of 
[ random ] a mesh. After all, according to this concavo-convex structure, the crevice 78 of a large 
number which were surrounded by heights 77 and isolated in the perimeter will be arranged irregularly. A 
crevice 78 consists of a part (the shape of a polygon) surrounded by the linear heights 77 of a large 
number arranged irregularly. 

[0046] Thus, since the touch area of the 1st insulating layer 60 and substrate (passivation film 57) of 
having a configuration corresponding to heights 77 by constituting by which patterning was carried out 
can be enlarged and adhesion with the substrate film can be improved, good concavo-convex structure 
without film peeling is realizable. 

[0047] Drawing 4 is type section drawing showing the configuration of the lower substrate 50 of a part 
including the formation field of a thin film transistor, and supports the cross section in the B-B line in 
drawing 2 . The passivation film 57 is omitted in this drawing. In the location near the source electrode 
76 of TFT73, the contact hole 79 is formed in the 2nd insulating layer 61, and when the reflective film 51 
(aluminum film) is filled up with this contact hole, the reflective film 51 connects with the source 
electrode 76 of TFT73, and the up electrode 59 electrically. 

[0048] In addition, although the concavo-convex structure in the reflective film 51 is prepared also in 
the formation field of TFT73, it can avoid preparing concavo-convex structure (heights 77) in the 
location of the right above of TFT73 in the example shown in drawing 2 and drawing 4 . 
[0049] In addition, the formation location of a contact hole 79 is not restricted near the source 
electrode 76 (source electrode 76 [ or ] itself), and can form a contact hole 79 in the location of the 
arbitration of the up electrode 59 electrically connected to the source electrode 76. When using the 
photoresist of a positive type especially, since it is necessary to fully expose the formation location of a 
contact hole 79, it is desirable that a contact hole 79 is formed on the up electrode 59 with the high 
rate of a light reflex. 

[0050] Next, the manufacture approach of this liquid crystal display is explained using drawing 5 and 
drawing 6 . Since explanation is easy, the passivation film 57 is not indicated by drawing 5 and drawing 6 . 
In the gestalt of this operation, since the production process of the opposite substrate 53 is the same 
as a well-known thing from the former, it explains focusing on the production process of the lower 
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substrate 50 here. 

[0051] First, chromium (Cr) is formed in 50nm thickness by the sputtering method all over a glass 
substrate 55 (process [a]), patterning of this chromium layer is carried out after that, and it considers as 
a gate line, the gate electrode 74, and the lower electrode 58 (process of drawing 5 [b]). This process 
[b] is a photoresist process (1PR) which is the 1st time. Hereafter, the n-th photoresist process is 
described like nPR. 

[0052] Next, gate dielectric film forms the lower insulator layer 56 in thickness of 400nm by the plasma- 
CVD method, and the semi-conductor film 80 which should serve as a channel field of TFT is formed in 
thickness of 200nm by the plasma-CVD method. The semi-conductor film 80 may contain the suitable 
doping layer (process [c]). And patterning of the semi-conductor film 80 is carried out to the semi- 
conductor layer 81 of TFT73 ([Process d]:2PR). A chromium layer and an ITO (indium tin oxide) layer 
are formed in 50nm thickness by the sputtering method after patterning of the semi-conductor layer 81, 
respectively (process [e]). By patterning of a chromium layer and an ITO layer, a drain wire, the drain 
electrode 75, the source electrode 76, and the up electrode 59 are formed ([Process f]:3PR). 
[0053] Next, the 1st insulating layer 60 (3 micrometers in thickness) is formed in the whole surface 
(process [g]). Then, patterning of the 1st insulating layer 60 is carried out according to a 
photolithography process so that a desired concavo-convex configuration may be acquired ([Process 
h]:4PR). As the 1st insulating layer 60, the photoresist of a positive type may be used and the 
photoresist of a negative mold may be used. Although the photoresist which sensibility does not have is 
used, in the case of the gestalt of this operation, the up electrode 59 prepared in the formation field of a 
concavo-convex configuration at least so that a metal with the high rate of a light reflex might be used 
for the 1st insulating-layer 60 bottom and a front face might become smooth is formed. Although a 
pattern is exposed from a graphic display upside in the case of patterning of the 1st insulating layer 60, 
it will be reflected on the front face of the up electrode 59, and incidence of the light which passed the 
1st insulating layer 60 will be again carried out to the 1st insulating layer 60. Therefore, compared with 
the case where there is no effect of the echo by such up electrode 59, it becomes possible to make 
substantial light exposure required for patterning into abbreviation one half extent, and compaction of 
the exposure time, compaction of process time amount, etc. can be aimed at. 

[0054] When patterning of the 1st above insulating layer 60 is completed, in order to make it not become 
a not much steep configuration in concavo-convex structure, a surface type-like translation process is 
carried out (process [i]). A surface type-like translation process is performed by performing 260 degrees 
C and processing of 1 hour in oven for example, in nitrogen-gas-atmosphere mind. Thereby, what was 
about 60 - 80 degrees changes to about 1 0 - 40 degrees after heat treatment before heat treatment, 
and whenever [ concavo-convex tilt-angle ] changes to heights with the shape of a rectangle to the 
letter of a sign curve smooth also as a concavo-convex configuration. Of course, as an approach of 
changing the shape of surface type, it is not limited to heat treatment and you may be with partial 
dissolution processing according [ for example, ] to a chemical. 

[0055] Next, the 2nd insulating layer 61 is formed in about 1 -micrometer thickness (process [j]). The 
construction material of the 2nd insulating layer 61, thickness, the formation approach, etc. are chosen 
so that a concavo-convex configuration may be formed also in the front face of the 2nd insulating layer 
61 based on the concavo-convex configuration of the 1st insulating layer 60 by which patterning was 
carried out as mentioned above at this time. Next, a contact hole 79 is formed ([Process k];6PR). When 
formation of a contact hole 79 is taken into consideration, it is desirable to constitute the 2nd 
insulating-layer 61 the very thing from a photoresist. 

[0056] Then, the aluminum film is formed in 300nm thickness by the sputtering method, patterning of 
this aluminum film is carried out to a predetermined configuration, and the reflective film 51 is formed 
([Process l]:6PR). It is made for the aluminum film to accumulate also in a contact hole 79 at this time, 
and is made for the reflective film 51, and the source electrode 76 and the up electrode 59 to connect 
electrically. The wet etching processing which uses the etching reagent which consists of mixed liquor 
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which consists of the phosphoric acid, acetic acid, and nitric acid which were heated at 60 degrees C 
can be used for patterning of aluminum. 

[0057] then, the terminal appearance of a gate line — carrying out — etc. — the lower substrate 50 is 
completed by processing. The concavo-convex maximum level difference of the front face of the 
reflective film 51 is about 1 micrometer, and as mentioned above, the concavo-convex flat-surface 
configuration is a random configuration. Of course, that what is necessary is for the height needed for 
the reflected light study property considered as a request just to determine a concavo-convex level 
difference, if it is the range of 0.4-5 micrometers, a good reflected light study property will be acquired. 
[0058] Then, the lower substrate 50 and the opposite substrate 53 were piled up as it countered. In 
addition, orientation processing is performed and the lower substrate 50 and the opposite substrate 53 
are stuck by applying the adhesives of an epoxy system to a panel periphery through spacers, such as a 
plastics particle. A reflective mold liquid crystal display is completed by pouring in liquid crystal after 
that and considering as the liquid crystal layer 54. 

[0059] In addition, in an above-mentioned production process, for example, n mold-ized amorphous 
silicon film is used for for example, a silicon nitride and a semi-conductor layer by for example, the 
amorphous silicon film and the doping layer at gate dielectric film. An example seems to show these 
plasma-CVD conditions below. In the case of silicon oxide, a silane and oxygen gas are used for reactant 
gas, and it is referred to as about 0.1 to 0.5 gas stream quantitative ratio (a silane/oxygen), the 
membrane formation temperature of 200-300 degrees C, the pressure of 1 33Pa, and plasma power 200W. 
In the case of a silicon nitride, a silane and ammonia gas are used for reactant gas, and it is referred to 
as the quantity-of-gas-flow ratio (a silane/ammonia) 0.1 to 0.8, the membrane formation temperature of 
250 degrees C, the pressure of 133Pa, and plasma power 200W. In the case of the amorphous silicon 
film, a silane and hydrogen gas are used for reactant gas, and it is referred to as the quantity-of-gas- 
flow ratios (a silane/hydrogen) 0.25-2, the membrane formation temperature of 200-250 degrees C, the 
pressure of 133Pa, and plasma power 50W. In the case of n mold-ized amorphous silicon film, a silane 
and a phosphine are used for reactant gas and it is referred to as the quantity-of-gas-flow ratios (a 
silane/phosphoretted hydrogen) 1-2, the membrane formation temperature of 200-250 degrees C, the 
pressure of 133Pa, and plasma power 50W. 

[0060] Moreover, an example of the processing at the time of carrying out patterning of these film is as 
follows. Dry etching can be used for patterning of a silicon nitride and an amorphous silicon layer. A 
fluorine tetrachloride and oxygen gas are used for etching gas, and it considers as the reaction pressure 
of 0.665-39.9Pa, and the plasma power 100-300W at etching of a silicon nitride. It considers as the 
reaction pressure of 0.665-39.9Pa, and the plasma power 50-200W at etching of an amorphous silicon 
layer using chlorine and hydrogen gas. The mixed water solution of a fault hydrochloric acid and the 2nd 
cerium ammonium of a nitric acid can be used for etching of Cr layer used for a gate electrode etc. 
[0061] In the example mentioned above, although Cr was used for the source electrode and the drain 
electrode and Cr metal was used for the gate electrode, each electrode material is not limited to these. 
As electrode material other than this, monolayers, such as Ti, W, Mo, Ta, Cu, aluminum, Ag, ITO, ZnO, 
and SnO, or the cascade screen by such combination may be adopted. 

[0062] Next, the modification in the gestalt of this operation is explained. In any modification, since the 
configuration by the side of an opposite substrate is the same, only the configuration by the side of a 
lower substrate is illustrated. 

[0063] Although what was shown in drawing 7 is what was shown in drawing 1 , and a thing of the same 
configuration, it shows the configuration in which the up electrode 59 is not formed in a part of 
formation field of concavo-convex structure. However, in the formation field of concavo-convex 
structure, even if it is the part in which the up electrode 59 is not formed, the lower electrode 58 is 
formed. Consequently, about the part in which the up electrode 59 is not formed at the time of the 
exposure for patterning of the 1st insulating layer 60, the reflected light from the front face of the lower 
electrode 58 contributes to exposure. 
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[0064] Although what was shown in drawing 8 is what was shown in drawing 1 , and a thing of the same 
configuration, it shows the configuration in which the up electrode 59 is not formed in a part of 
formation field of concavo-convex structure. Although the lower electrode 58 is formed in the part in 
which the up electrode 59 is formed among the formation fields of concavo-convex structure, it is 
prepared only in the part about the part in which the up electrode 58 is not formed. That is, to the lack 
field of the up electrode 59 in the formation field of concavo-convex structure, it is prepared so that the 
lower electrode 58 may jut out a part. 

[0065] Although what was shown in drawing 9 is what was shown in drawing 1 , and a thing of the same 
configuration, it shows the configuration in which the lower electrode 58 is not formed in a part of field 
in which the up electrode 59 is formed in the formation field of concavo-convex structure while the up 
electrode 59 is not formed in a part of formation field of concavo-convex structure. The lower electrode 
58 is not formed in the part in which the up electrode 59 is not formed among the formation fields of 
concavo-convex structure, either. 

[0066] Thus, the configuration in which the up electrode 59 and/or the lower electrode 58 are not 
formed in a part of formation field of concavo-convex structure is also included under the category of 
this invention. But since it becomes difficult to attain the object of this invention of shortening the 
exposure time at the time of patterning of the 1 st insulating layer 60, it is not appropriate to make it, 
form neither the up electrode 59 nor the lower electrode 58 in the field more than one half of the whole 
surface product of the formation field of a concavo-convex field for example. 

[0067] Drawing 10 shows still more nearly another modification. This example shows the case where the 
process [i] (surface type-like translation process) shown in drawing 6 is skipped. When a surface type- 
like translation process is omitted, the concavo-convex structure of the reflective film 51 will become 
steeper so that it may be illustrated. Of course, it is also possible to apply to the example which shows 
the physical relationship of the up electrode 59 shown in drawing 7 - drawing 9 and the lower electrode 
58 to drawing 10 . 

[0068] As mentioned above, although an example of the gestalt of desirable operation of this invention 
was explained, it is also possible to form the 1st insulating layer 60 and 2nd insulating layer 61 as a 
single insulating layer (photoresist layer). In that case, since it is necessary to form both deep crevices, 
such as a contact hole, and the shallow crevice for the concavo-convex structure of the front face of 
the reflective film from a single photoresist layer, it is desirable to use the halftone photoresist method. 
Drawing 1 1 is the sectional view showing the production process of the lower substrate in the case of 
using this halftone photoresist method and using a single insulating layer. 

[0069] Even patterning (process of drawing 5 [f]) of the up electrode 59 should be completed according 
to the same process as ****, and the substrate in this condition is expressed with a sign 63. 
[0070] First, as shown in drawing 1 1 (a), the insulating layer 64 which is the photoresist of a positive 
type typically is applied to the thickness of 1-5 micrometers on a substrate 63. Next, the photo mask 
[ as / whose part corresponding to the heights in concavo-convex structure is a protection-from-light 
field ] 65 is used, and as shown in drawing 1 1 (b), it exposes with a low illuminance to homogeneity to an 
insulating layer 64. The graphic display arrow head shows the light irradiated. 

[0071] Next, as the transparency section corresponding to a contact hole is shown in drawing 1 1 (c) 
using the 2nd photo mask 66 which carried out opening, the contact hole section is exposed with a high 
illuminance to homogeneity. As for the formation location of the contact hole section, in the case of this 
example, it is desirable to consider as the location on an up electrode with the rate of a light reflex high 
enough. After exposure, as shown in drawing 1 1 (d), negatives are developed. Thereby, an insulating 
layer (photoresist) 64 is made to carry out the residual membrane of the insulating layer 64 of a low 
illuminance exposure part (crevice of concavo-convex structure) about 40% to early thickness while the 
resin of a high illuminance exposure part (contact hole section) is removed thoroughly, next, the thing 
for which heat-treatment for 60 minutes is performed at 200 degrees C as a surface type-like 
translation process as shown in drawing 1 1 (e) — heat — whom — the resin in the condition that it 
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mentioned above according to the phenomenon is made to transform, and it considers as a smooth 
concavo-convex configuration. Then, as shown in drawing 1 1 (f), the reflective film 51 is formed by 
forming and carrying out patterning of the aluminum thin film to the thickness of 200nm by the 
sputtering method. 

[0072] Of the above processes, the reflective film 51 which has comparatively smooth concavo-convex 
structure is formed. According to this production process, it is possible to reduce the count of the 
photograph process of a photopolymer, and reduction of cost required for manufacture of a lower 
substrate is also possible. 

[0073] The process mentioned above can be applied not only the lower substrate that shows a cross- 
section configuration to drawing 1 but in case it manufactures the lower electrode of the cross-section 
configuration (the physical relationship of the formation field of concavo-convex structure, an up 
electrode, and a lower electrode differs) shown in each of drawing 7 - drawing 9 . 

[0074] Next, the reflective mold active matrix liquid crystal display of the gestalt of another operation of 
this invention is explained. Although the lower electrode was electrically connected to the gate line of 
the preceding paragraph in the liquid crystal display shown in drawing 1 - drawing 4 , it is considering as 
the configuration which makes the lower electrode of each pixel common potential with the gestalt of 
this operation. Drawing 12 is the ** type top view showing the configuration of the lower substrate 50 in 
the active matrix liquid crystal display of the gestalt of this operation, and drawing 13 is type section 
drawing showing the configuration of this liquid crystal display. Drawing 13 supports the C-C line cross 
section in drawing 12 . In drawing 12 and drawing 13 , it is the same component as the thing in drawing 1 
- drawing 4 R> 4 to which the same reference mark as drawing 1 R> 1 - drawing 4 was given. In drawing 
12 , although the reflective film 51 is not illustrated, the existence region of the reflective film 51 is the 
same as that of the thing in drawing 2 (a) for convenience, so that other structures may become legible. 
[0075] In the liquid crystal display shown in drawing 12 and drawing 13 , it has the lower electrode 90 
linked to the common electrode line 91 instead of the lower electrode connected to the gate line of the 
preceding paragraph in drawing 1 - drawing 4 . what connects electrically the lower electrode 91 of the 
adjoining pixel which arranged the common electrode line 91 in the direction in which the gate line 71 is 
prolonged mutually — it is — each lower electrode 90 — the common electrode line 91 — minding — 
common potential — for example, it is grounded, the field in which the up electrode 59 is formed in over 
the whole surface of the formation field of concavo-convex structure, and, as for the lower electrode 90, 
the up electrode 59 is formed in the formation field of concavo-convex structure — it is mostly formed 
in the whole region. 

[0076] Also in such a liquid crystal display, in case patterning of the 1st insulating layer 60 is carried out 
according to a photolithography process, contribution of the light reflex by the up electrode 59 can be 
used, and the exposure time at the time of patterning can be shortened. 

[0077] Drawing 14 is the representative circuit schematic of the liquid crystal display of the gestalt of 
each above-mentioned operation, (a) shows the liquid crystal display shown in drawing 1 - drawing 4 , 
and (b) shows the equal circuit of the liquid crystal display shown in drawing 12 and drawing 13 . In these 
drawings, the part surrounded by the broken line is a field for 1 pixel. 
[0078] 

[Effect of the Invention] As explained above, the active matrix liquid crystal display of this invention The 
insulating layer which is prepared on a lower insulator layer at the lower substrate side containing the 
2nd substrate, and has concavo-convex structure corresponding to the service area of a pixel, The up 
electrode electrically connected to the reflective film while being prepared between an insulating layer 
and a lower insulator layer in the formation field of concavo-convex structure and connecting with the 
electrode and the electric target of a switching element for every pixel, Since the storage capacitance 
of sufficient magnitude can be formed with a lower electrode and an up electrode by being prepared 
between the 2nd substrate and a lower insulator layer, and having an up electrode and the lower 
electrode which forms storage capacitance, problems, such as a flicker, will not arise. 
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[0079] The manufacture approach of the active matrix liquid crystal display of this invention The 
process which carries out patterning of the reflective member which has the reflective power to light, 
and forms it for every pixel the process which deposits a lower insulator layer, and on the deposited 
lower insulator layer, Have the process which forms the insulating layer which has concavo-convex 
structure on a lower insulator layer and a reflective member, and the process which forms the reflective 
film on the insulating layer which has concavo-convex structure, and is used as the reflective film, and 
the concavo-convex structure in an insulating layer Since an up electrode and a lower electrode act as 
a light reflex layer at the time of exposure in case the concavo-convex structure in an insulating layer is 
formed by the photolithography, when making it formed of an exposure process Required light exposure 
can be reduced substantially and compaction of the exposure time and the effectiveness that 
improvement in productivity can be aimed at further are done so. 

[0080] Moreover, by using a reflective member as one electrode of storage capacitance, on structure, 
both, it becomes unnecessary to prepare an up electrode and a reflective member independently, it can 
be made to serve a double purpose on manufacture for compaction of the process for storage 
capacitance formation of the exposure time of an insulating layer, and the effectiveness that prevention 
of a flicker can be aimed at now and that compaction of process time amount can be aimed at is further 
done so. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is type section drawing showing the configuration of the active matrix liquid crystal display 
of one gestalt of operation of this invention. 

[Drawing 2] (a) and (b) are the ** type top views showing the configuration of the lower substrate in the 
active matrix liquid crystal display shown in drawing 1 . 

[Drawing 3] It is drawing showing the flat-surface configuration of the concavo-convex structure formed 
in a lower substrate. 

[Drawing 4] It is type section drawing showing the configuration of a part including the formation field of 
a thin film transistor. 

[Drawing 5] It is the sectional view showing the procedure for manufacturing the active matrix liquid 
crystal display shown in drawing 1 , and a process advances in order of [a] - [g]. 
[Drawing 6] It is the sectional view showing the procedure for manufacturing the active matrix liquid 
crystal display shown in drawing 1 following on the process shown in drawing 5 , and a process advances 
in order of [h] - [I]. 

[Drawing 7] It is drawing showing the modification of the gestalt of operation shown in drawing 1 . 
[Drawing 8] It is drawing showing the modification of the gestalt of operation shown in drawing 1 . 
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[Drawing 9] It is drawing showing the modification of the gestalt of operation shown in drawing 1 . 
[Drawing 10] It is drawing showing the modification of the gestalt of operation shown in drawing 1 . 
[Drawing 1 1] It is the sectional view showing another procedure for manufacturing an active matrix liquid 
crystal display, and a process advances in order of [a] - [f]. 

[Drawing 12] It is the ** type top view showing the configuration of the lower substrate in the active 
matrix liquid crystal display of the gestalt of another operation of this invention. 
[Drawing 1 3] It is type section drawing showing the configuration of the active matrix liquid crystal 
display shown in drawing 12 . 

[Drawing 14] (a) and (b) are the representative circuit schematics of an active matrix liquid crystal 
display. 

[Drawing 15] It is the sectional view showing the conventional reflective mold liquid crystal display. 
[Drawing 16] It is the sectional view showing the manufacture approach of the conventional reflective 
mold liquid crystal display, and a process advances in order of [a] - [f]. 

[Drawing 1 7] It is the sectional view showing the manufacture approach of the conventional reflective 
mold liquid crystal display which follows the process shown in drawing 16 , and a process advances in 
order of [g] - [j]. 
[Description of Notations] 

48 55 Glass substrate 

49 Protection-from-Light Layer (Black Matrix) 

50 Lower Substrate 

51 Reflective Film 

52 Transparent Electrode 

53 Opposite Substrate 

54 Liquid Crystal Layer 

56 Lower Insulator Layer 

57 Passivation Film 

58 Lower Electrode 

59 Up Electrode 

60 1st Insulating Layer 

61 2nd Insulating Layer 

71 Gate Line 

72 Data Line (Drain Wire) 

73 TFT (Thin Film Transistor) 

74 Gate Electrode 

75 Drain Electrode 

76 Source Electrode 

77 Heights 

78 Crevice 

79 Contact Hole 



[Translation done.] 
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62 «9-7<** 



48 #9X»6 



72 
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51 ssms 
M2«ewi 
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1 

my^mmm±izmn e nwmo^ztimmzttfc ltds 
ammzmtzmmmt. mmmzit\zmimmm± 
iz maw amm & k 2 ww.xmi e> ntzK %m 

m&^ntz.m&mtikniTzyzT-j ?•? b 
m^^wnza^x. 

mmwmztiz. Mimamm<DMi$.mmz&^xmm 
mmmtmmT%mmm<Dffl\zmi-ft>ti. mm^ 
>>?m=?-<Dv-7smmtnm.mz&m- : b ±^mm t , 
mmwi2<Dmfa£mmyffi%imm<Dmizmvt>n. mm 

mtmamm(DMs&mm\z&^Tm?.±%i>nM<Dft§'£W 
izft& LTntmTffinmtfMi&i! nx i» * - 1 t 

hmmmtL?- bnmwy- bmzmm-rz 

?si&©^- bm&mmzmm\zmmv. 
wmz*t<DmzT&nmt£. mmmmzmfc-rz?- b 
mzm&-rz>f-bm\znn.mzmm-?z. 

[»*«4] iwaBiaia*jSo»ia««j:*i»T, tats 

xuft^, it*^ i nm 3 1 mizmmc>7?T 

*BiKiMSI!Dia«i§£«ieUoolMBSBl 
©I^im 2©Ii^e,)il). W*JR17!>M4^ 

a. ' 



(2) 

2 

Sir .J; D;^-->^H|!!lfli«fflS6Ii&Mt5 
lit, 

ibSui^ain, 7:7tV 7"? b 'J ^XSf&JI^ 
^gB©KB7jffi. 

[St#JB 1 0 ] fi9IE5»»tf**W8B7^x-r h U 
^7 X S« a B B **at«#«gi(D-* ©li t ITU* 

**. ^©Hfl^ttK^LTST'dlgtcJcOlitl©:? 
20 ^$nfcH3IB^l ©7* hWvX hH±(C1^207* r- 

messi©?* bui?7.bm<Drt?-->tf2nrcMtf. 

\ZfoCXwiK.Wi2<D7* hl/yX 

m^t. bm&mftTzxmt. uy^^ba^-Mzn 
!^vxmm\zmm^tmx'mmy * b wt, bm*&% 
so T*ig££*r*. m#«8 755i i©^mauE 

a. 

[3B9!©i¥tt&»9!] 
[0 0 0 1 ] 

**l!*ll»j*8«;fttf*©«i6#ftKWU 4#1C, n 

^ewji s^r-rs. stt^©7^x^^vh>j^xs«t 

40 [0 0 0 2] 

[&*©&«] ifi¥. »IfHfi?3>S«IW>/t-y 
±;i/3>hf3.-^, Sffffiffitt* (PDA ; personal d 
igital assistant) . St^SISBg, S-Sf^E— 
^-S«^<t*©«§ilc*5ttS*^ggtbT, i&ihm* 

^>^^ (7^f-f7'$f) ^^tt, <!>!?©Bi**S 

^©mBEwensn^x-f •>^>^^tr«toTSdp-r^«t 

5 IC Ltz7 9 7-4 7~~? b 'J ^XS»ISfgi*5|£ < & 
50 fi, lih7>yX^ (TFT ; thin film transisto 
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3 

r) -^M I M (<km/&B1M/&mt£ie ; metal-insulat 
or-matal) #4*— K*t**<ffl^e»n«. 7:7 5V:7"v 

[0 0 0 3] 3t«. ^£l®fief(0&l 
^ofc. ii>I^!<»*£, A'-yi7^^h*s 

a«, 4«m*«) 5 o x&±«ffi*-r«Mt>^< & 

Sfc, A'-y^^-f tlCioT. J&JbS 

*-©fl\ IK4oft0l<ftr>ftDT«. t 

[0 0 0 4] tCT. MBK*R»T5itlCJ:oT* 

[0005] H5I1 ft*©-ft{s^«7j5£©R*ti> 

[0 0 0 6] ^©SStJi^Sgtt, tTsea 
S (TFT1S) 7&®m£ttMl 4*SttL*:4ltjEft 

S) 6»*»6«*S*IT^«. Tgfl*«t7«, ^7X1 

O*6»JiA»6tt*0»ttl 0. -t©±lc»j*sn&ilir. 
OttWT*4#'J'fSHil 1. IKh7>^^9 
OV-7lil2C«tt3nTfi»l (E»«) ttfe 

»IrJ»*1 tT«*«7t©MK. ttlll4«> 
IMill 3tt. 7^5nr7A (A 

1) fc£KJ:t>T#J«3nTHa. 
[0 0 0 7] XffiiatKMXl 6£ffJfflT&. 



(3) 

4 

6 tot. n**»&©A»*l 5*t. ffl3t«2, ftfflSSi 
3, #77.S«4. ^37-7<;W^5. i§BJ*ffi6, ft 
HJil4£S«U 3 -PEItan* 

[0 0 0 8] C©K»S!«a*^S«<lDa*ttl6tUT 

5*i»*fi!il:Sitt5^8il { *5. ■€• 
io f©±l:fitt 5R*t*®l 3lcK*tft£»SL£-& 

**S«©**tt*l**«>*©C«Sta*. -©MO 
«jfiO^-^4:ft:-SO»«l 0H #J*.tof/h¥S£#c©M 

sbfc#acDfl«ii^ 2 o own-fimzy > 

^Ato:#{rr5Jc3K^toj-fcfc©T&£. 
[0 0 0 9] 8165^1711 Z.<DW&<DKMW.m 

20 [0 0 10] «Rh5>S>X*©«itISTtt, 

0±£y-h«ff 2 1 (II 6 

[a] ) . *HT. y-h»»12 2, fi*12 3, 
H-tf>i7*«2 4^j«^-rs (0 16 [b] ) . Itb> 
T, ¥i^!2 3R^K-tf>^S2 4*/li?—=.>{f 
t4C-tT7>f7>F2 5S»«l/ (016 [c] ) . 
S&lC&««&J*K«lw/^-->yUTV-.X««2 

6. HK>il2 7t»tr8 (016 [d] ) . ■* 
Oft, Eaf*«©»ifilgfc»4. 
[0 0 11] E*ra«©«ifil6T?tt. £TJS7fc14£# 
30 tl>tl^ifi«2 8^Mtl. (016 [e] ) •. * 
tt*ttHR2 8 iHH WAH 7?UWC7*h 

16-rwi»C«t0SS*«tt»J««*fciUi«2 9£Pj£L 
(016 [f] ) . iQ[!ftKJ;»)fl«2 9&SMS#T» 
6Kiflftt3 0l;fftt5 (017 [g] ) . 
T. C©±^£*jS«iS£filS3 lT'S^-tlC^t). «fc 

f3»e>^«ciaififfi3 2«»a-t« (017 [h] ) „ m 

Wttt«t4fc»©3>^i'h»3 3S»jJb (017 
40 [ i ] ) , ^OT&tzRttmS 3 4 *MtfLtZ> (0 1 7 
[j] ) o ^©RHMSOKitoSFfistt. «*«tt&B8 6 
1 - 6 3 9 OfiWifCi^Sntlr^. 
[0 0 12] 

[0013] miic. onci«iis»j«-r-5fc«>»r7* h 
vxh &m%&mm2 8) tit, pacij§M*©e&siBft 
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(4) 

5 

lr>TttIgl*IKI©6*fl:©KH£&*. 
[0 0 14] JB2t. PflCiS^-ri^fci&JCHSR^i: 

«jffl^»-r v» t ^ 5 najA«(ft «. -««k***s&* 

il2 8RWJ-f5Hll HDBZ*ntS,T*Z.lz1fi 
©*h +»^H/-y*iSlt«t5fl)!WIK& 
. [0 0 1 5] Sg3tC> RS*««©*ffl©IHi£]i»tt«r*» 

©/h¥3»tt©t>©fr**^, mmxmz&nz>±m<D 
mi 6 [f] ©iet=*^T. oaB2 9«, fflatcstit 

tt. BI^l~2 0/iragg, iS$^*0. 5~5/img 
^(Dtztb, Ml 6 [f] ©Ig£AK©7nir 

£) K*HT, TJfc<tdl8B2 9 £©&»14#&ft;U d 
SB2 9^fJ*mTb*-5 C(Dtztb, Bf$© 

»#©Etf«ffi*#jfrT4 £ t *«TT*«C < ft*. 
[0 0 16] *^BJ«. R*fST:?7V 7v h U i/Xl 

(EStJl) *»fifc-r*fc»©«3t**«^!tt<T* so 

^hu^xsM^tst. -e©i3it#i££«{rr 

[0 0 17] 

[HRH**ft-r*fc«>©*SI:] *»7^f^vH 
U^^S!*«**S«tt. WlOlfi (Bl©# 

«5 5K*tjs) t. »2©a«±K»jssnfcT«ie» 

Bit. «2©*«±fclB*crtKStt6nfcX-f -y7> 40 
KIHIia*jfi€S*S-&fc»ttT»tt6nfcRi*«a:. g 

i©a*t!B2©*«©s»««T»E*a*nfc*aji 

T«Me»Bt©ia»cafi!*t6n. *4 v?>y*=f-<ov-x 
nmtn%mz&m?z±mnm£* m 2 ©s«t tsb 

T»««t*tT4;t6»«tT4. so 



[0 0 18] HuT, Dfl£i*ifi©»j«flS«K*^T±« 

««©«*iBfcj#*6LTT««i**»j«-«-a - taws 

[0 0 19] #3Bf§K:*3^Ttt. T«««&lX±»flffi 

•jy*<t£©raai**iSce)tt^. ^»«{c*3tj-2> 
»Tt»*»»icT**«3j*»i«anTi>ntf. -?-©Tgi$ 

[0 0 2 0] ^l^CSa^gfCfc^T, P3fl*)S 

a, ^a»jKiEiisnfctt»©i»*©ia«t. dsntcs 
*nfc#»©iHH»t*^&**>©t-r*ct*tfiF*b 

M£Lfc¥SMK©i!lW*JH^«*£K:Jt'<. £bgR©*J*t 

n^wihsn. mmcDBWDfcMmzmmzMf&Tzz: 
sffi t u t %> me-r s Rttwm t ft z> . 

[0 0 2 1 ] teSJetUTtt, 0S*tf, PflCi«lifi©»tt 

nfc»i©jit, *Bciaia*aft«»bo-3jBi©ji 
*«H-r*sB2©jit56»e.&* ! b©*fl[ffl-r*ct'bT 

©7* hUvT. hJI£&fflU 
•3,. E#*K£±«««££«SR»K»lfrr*&firt<a* 

JS^icte, *3t«*»ba-&&tt*ia©*3tfc«fcD, s 
ffi©pflia»jt©»ttt»»Ji«:jia-r-s3>^^ h*- 

[0 0 2 2] #f£BJ©7£7'f h U jrxSMAS^ 

i/m?t-?z>ttb\z. a»©y-h»*fflktM5ot 
mwL. ia#£rt©T««*3&*. sKH*fc»arr4y 

5:tW$bi>. EJia#lifi©»J««*K:*lr»T. Sfeift 

[0 0 2 3] S6K*f6M©7^x-<yvhU^^S« 
UvllTB. JBl©»*±ca«iWKaE3t« (^5 

it. m2<D&$uz$>^Tz\<Dmytm\zK&-rz>iiLm\zit 
fcmm&M&z nfti,><k o \zt & z law* l 

[0 0 2 4] S^c, Tffitt«&Qafl!i§©jE?j£<S*C« 

t» t ±ge«s © ± m \zttfo l t jgfig-r -5 c t «^-r l t> 

^gf«t<. ±«««©i>A<i:t>-«»lC»l6bTT« 
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7 ■ 

[0 0 2 5] #fgl$<D72x-f 7-?h'J?XSf£ll^ 

ot, s«Wro£Jtft£m>x^j££n3*>»x&5 
[0 0 2 6] £»S$tt£KttX^-5^£K=fcO, MKT. 

s k j: o mamm^-r zmmm £^j&t z>mz&w.s. 
ns^is <n®.m z m z> z. t # & „ 

[0 0 2 7] CilXSttSMm, ¥Sft«H£:&£J:3 
7^x-C Zf? h 'J ^7,SfSii^S«W#«#»«-* 

®m<D-i5<Dnm (±^mm Tp^^^m^iz^m-r 

ik&mz>z\ttfT-zz>£oizttz>. %.tz±&mmtKM 
mi t zm* iz m.v < is. o . wmmmmi&o 
TzftoxmzmmmnmKmmnmmcDtzsbizMm-rz 

[0028] ^fg^sc^x. n^ign, &m$i\z 

[0 0 2 9] Hflim©S&iUI£^J5rf £Ig«. 

(i) m^©pgei^tc^UTg7 l exs(CctD^ 

-Zl>^Sn^mi 03-7* hB±iC^2(D7* 

v>X hSCDA'^-->^$nfeP«[CjSi;T^2CD7* 
hl^-^X h«©^ffi<D^^^-g>XStbTt)J:^ 
L. $>Z>Wt. (2) Hlf^WIHfl^lCl^JtxLTffi^M 

ic^^mx"?* hi/vx hMzmyt-tzxmt, =j> 
x hH^^7t-r-5xgt^*t--2>xgtLT : b«t^. 

[0 0 3 0] ^*3*^WIC*3^TH*OW^«tt±, 
K^JI&£fC,fcoXHfcnX^&VHito0&^P^ICS 

[0 0 3 1] C:t, sMBWKiJ^T, ±gPtS<!;Tg|5 

tc ^ n % z. t i) m * u t» c: t iz -z> ir» t £ <=> t c ui ^ -r -s . 



(5) 

amztizm^zit^ m^mmt^tumm^nri. 
^<dt\ mm®mz±z<i'tzztizft?&7!kmm<Di& 

5t$n, ^(Dtzsb. ^m®m%&z*:z<Lrzz.t\z£ib 

[0 0 3 2] 

[0 0 3 3] mi\$..*%W<D$kffi.<D-Mm<DT>7 : T-< 
^tJ»ffiT'Wofe^« (M(D12l:*lt^A-AiT 

[0 0 3 4] Z\<»7>77-J b U ^XSSSH^gS 

20 «5 3t&, ffiJj<DmM5 1, 5 2^(6]^^5ct'5IC*f 
l*]IEB£t!\ Cine»iBgS«5 0, 5 SRSmi&HJf 5 4£ 

i-fit L-fc«figo &cox&&„ ^ (Dmsh^mwiza nx 
Bis nztew&mmwi&znT^z. tztzL, warn 

o tz W « CD O SB * *T f S t) <D x ^ s „ 
[0 0 3 5] d©*iS©^X«, iS^ 

z: t \z m » % n z m mmm t l x t mmt % tz & <d *> <d 

so T'&D, n>^i7h^-^7 9 (@2#fiaj \Z£K). M 

mzt\zwtft>titznmb7>i?7.? (tfd (hi 
icteTKbxi^&tA) coy-xttffit^wtcS^ux^^ 

S. SWI5 1H 7^5^>7A^<h*©ieSW5a*^M 
tCcfcoX^fi£$nx^£„ *5!^IC*3^X«, S 

WH5 1 zmmb7>i;7,?(Dv-7.nmtiii:iz&mL 

[0 0 3 6] TSBS&5 0«, **77>1«5 5 t. 13? 
XiS5 5±{r^$nfcTgI5*ffi5 8 TFT©y 

40 ntzT^mmm $6t. rwrnmrn 5 6 xizwf&zntz 

y 3 >l5 7i:^Ut^. Tg&gfeliil 5 6 <h LX 
>^5 7tLTH ->'jn>S^S.-5>^t4->'Jn>g? 

st^5 1 \za{hffim$:mf$.-r2>tztt>\z. z-owammiz 
5 7 ±.izmi*>ntz?&i<Dmum6 ot. iicoi&gi 

so 6 0O^^g^<tofC^fiE^nfcm2W^H6 1 t 
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9 

tt> «2©tt»B6 l±JC»J«SnT^4. £2©£ft 
§6 111 /X^-->^SnfcfBl©«ftJi6 ORt^JB 

i ©seam 6 oa^j&snT^&^gBfro/wv^-v 

a >§I5 7*H'3J:'3K:ia:ttSnTi5»). r\9——>if 

tznitmi<ommm6 o<Dmmzmcxmm\zmamm 

Sfi»H6 O&tfffi2 0ffiftJR6 lttKtt&ftT^&H. 
[0 0 3 7] * 1 elftM 6 0 tt, !ift!48tJ3§iiflJ&#l 
C7*M^*M lc£oT«/£$n. &»©:7*hU 

7* hU5>XMi, ^^©^©T&oTfc^tfSJ©*} 
©T&-3Tt>«fcH. 0»JA«. 7^'J;W5R©7* hUvX 
h*<MT6Iliil«Tr*6.-*20«MI6 lttt 

2CDIMI6 1 CtS#«t. fg2©*gif: 

16 1 t>7* b]ypX hT9j£-9"S::&lWf£L<r>. 
[0 0 3 8] *fftS«5 3fctt. #5X»«4 8i. jtf 
7XIS4 8 MzMzntzij?-? ■< )V5> 6 2 

tt^nT&Q, 1S|1S5 2(W7-7^W6 2±I; 

tfiwi5 2ro«ffitcn EAB$*<»j£sn, Eft® 

X) 4 9 KB#ft*.S.ftTH-5. 
[0 0 3 9] TSB*® 5 8 Rtf ±SB«® 5 9 tt. ^-ftl 
fe, WmZ£\ZWitft>nz>b<D-U$>Z>. TSBm®5 8 

y>&£*©&jg*m^e>*j££n5. niRfctt. &<5iH 
ay- ha a»R©y-nii^3) 

-73. 1S115 9I1 f©I*0»KH7>y7i'CD 

v-7tit-*«i:M*n. .^©v-xmstram 

ft£©#SK±oT^f££ft&. cne»TSP«ffi5 8R 

ztaz^^>x. «»wt:tt, ^atcfct 
mrfi-tzztiztiz. sfc. ±gBms5 9«, tats 

hUv'Xh) 6 0©/t^-->y<7)^{C, f©7^ 
->*X h£Si§L£:7fc££ttbTBtf:7* MCA 



(6) 

10 

£K). 31 1 CD*e^« 6 0<DAf—->#<OlttblZ!&mtt 

mytm%*:m\zm'p2ii:z>z\£znim\z-rzo Ltc&? 
[004 0] @2H T»iK«5 oic*tt**«, #m 

(a) , (b) ©2o©^0^e.^t^Ti^^. cne. 

io (a) , (b) (Dftmzm— ©SWSSrjFLfcfc©-*?**) 
*», (a) ttSSHSlOMi^^ftfcfeOT* 
0, (b) « (a) *6S»i5 1^t±iHT^fc 
fc©-r&3„ 

[00 4 1] i^tsi^i:, ^r-h^ 7 1 

(Flx-r>H) 7 2 t**ffiSJCit5£-r*«fc'5 
C»T*CElUTfeD, B»T5 2*©y-h»7 1 

Rtxpirrs 2 #©y-^a 7 2 Ti$nfe«fi«is 

lH*»©B*««t&*. y-hi®7 1 
2 i©^r«J:iCTFT 7 3 Atfg^eriTfeD. TFT 
20 7 3fflHH>fi75Hf-^S72t:Sib TF 
T 7 3©y-h*B7 4«y-h«7 1 CMLTH 
5. T F T 7 3 © V-7tt 7 6 (iJbffilg 5 9 t-# 
£fcoT*5D. ±«««5 9£«jaLTH4. TS5«« 
5 8H Wa©y-h«7 l**C©B*<R«rtK»0ffi 

■rjLoizvTBf&znT^z. 
[0042] Kmms i tt, '&m-?z>£?\z, -ziyzv 

TI^S. d©»©KSt£!ttS«jK8«©«£. y-htt 
7 l^f-^117 2©Pj£fB#«H^©#^®«<tttft 
30 5&n©T. *tfa*«5 3lC*5^T. y-h*7 1^r 
-717 2<DMtfL$LW\Z$>t>^Tmytm (7777?h 
U^TO 4 9£Ktf5©a*— aSttT&S. IM15 1 

[o o 4 3] Kmms i ic^tsiyafiijg, -rfrfr^/i 

40 ^T©[HJfl«jt«. S*t^-5B±lr. 7>^A/iltt 
*. fti^lc«^©dbSB7 7«, ^ia^©Wx!)ffl^{c^fiE 

9S^TgemS5 8ti. GDifi^jg©^pg®^©ilT©e 
«©B§^ffilC^$nT^-5. ItlCl. 01, 0 2IC*-T 
0iJT-Ji, (HldIi«jt©^®^©ilT©fi:^ICfi, TFT 
7 3©»J*«***^T. £«-r±g6*S5 9S^TSBm 
so i5 8^SB-r-&ct5»C^oTt^-5. CCTTFT 7 3 
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©»J*««3W$*SnT^«S*tt. TFT730M 

[0044] onia«jt©»riti!a«©ST©fi«©ie±ffi 

t:TIB«a 5 8 Rtf ±SB*« 5 9 *»J*"T 5 Z. t \Z X o 
i£<hft£. £©«fc 5 >;/>"<— V3 >I5 7 ©Affile 

R«*«ftwntf. jg i ©*6*i:Ji6 o >^-rs 

trfe^TA°-y->^-~> 3 >I5 7 ©S® 
[0 0 4 5] 0K»J*3n*Bfli!!il& 

tt. 02£gftoT, *ttLfc*tt©i£b«7 7*«Slfiffi 

7 8Tf*5. *«©Ci«7 7tt7>yA^:IBa«(;ffiS 
i:*«l/T^4. Has. ^©IHi£b«jfifcJ:ntf. J1B£ 
A«7 7 tJ;-3TH*nT»iCUit*«C©IH]»7 8 *». 
^Sfl'JfcElBSftTHSCtKft*. K]g&7 8(;i. 
IUfcBB«Snfc#Hfc©»«OCiaJ7 7fCj:9TH£n;fe: 

[0 0 4 6] llOiiCirtn^tCit). fl»7 7 3 

Jf6 0£Tife (A7M->3>i5 7) t©^Mfflffl 

TttB&£©S&*tt£6]±-r£ 

5©t-, lUuna&^AffftigattJfieftsrcss. 

[0 0 4 7] H4(2. *IBh7>^^©»J«1H*Sr^ 

BI2K:*tt*B-B»TOWrffiK>tJl£:bTHS. C©0 
T'«. /t7->^—>3>l5 7tttSS$ntl^. TF 
T 7 3©v-xtS7 6©ifiG!©&Bf;:i3tAT, S!2© 
t6»JB6 1 \Z3>5>? h*-Jl/7 9*»)S3ftT*0. < 

£5fel*T*C£K:«fc?>. S»«5 1««TFT7 3©y- 
X1I7 6&tf±S5«ffi5 9 £««ttl;:8M*T* .k^lC 
ftoTH-5. 

[0 0 4 8] ft*. H2»tfH4l:Sl,fc«|Ttt. TF 
T7 3 ©&£&*(;: fc&ttK 5 1 K*»t-&IHia«ifi«»l9: 
T F T 7 3 ©i£±©{iBI.CfiIH]db^ja 

[0 0 4 9] ft*. 3>*£ h*— 9©Jgfi£ftBte 
V-*®ffi7 6©ififil (*6k>ttV-7li7 6-?-©t> s 



©) (cE^n-S>fc©T«ft<. 'y-7tB7 6l:«a« 
i:8«l/tl»tI5 9©ffifofiil;n>3'^ h*- 
)V1 9 SJBjfcTa^ttfT**. WlC. #>?$!© 7 *h 

[0050] ^c. i©«tS^gtoSMl;o^ 

T, B5fttfB6£fflHTRWTS. R18©fBMIi©fc " 
o ©. B5;RtfB6K:tt, /t 7 y^— >3>I5 7(JEI 
SMTIfi&H. *HJfi©»IBIC*t»T. *fft»«5 3© 

T-tt. TSBS1S5 0©«jtn:8«:«fr'C.'fcBiWT4. 
[0 0 5 1 ] ST. #^X»£5 5©£®lC^aA (C 
r) fc*/tyanj >yfetj:0 5 0 nmfl:ML (I 
8 [a] ) , -?-©fg. I©i-PAI^^-Z>^b 

t. y-.hn. y-h«S7 4&tTFa««5 8 tT* 

(15©I§ [b] ) . ZIOIg [b] *«1@B©7* 
M/yXMS (1PR) T?**. ETF. nlElB©7* 

[0 0 5 2] Jfcfc. y-Mft»IBI4:t>ft4TaBttl»l»5 
6^y^X*-7CVDfetCj;0*^4 0 0 nmKjfcKU 
TFT©ft^H«iS;5'<*f««:l8 047'7X 
7CVDttiCJ:0JPS2 0 0ninlCjftK-r«. ¥«&Bl 
8 0«. SttftP-tf^JI^A/C^T (18 
[c] ) . -5-LT. fiftl8 0$TFT7 3©Mft 
18 1l:^-->m (18 [d] : 2 PR) . * 
lfti8 1fflA?-->m ^7DAS. I TO (SHfc 

5 OnmJSKJBJST* (18 [e] ) . i'DAIWl 
TOe©/1^-->^tcJ;0. KU-f>l§L Fu-om 
175, V-X11 7 6 Rtf±»tS 5 9 S»«t 5 
(18 [f ] : 3 PR) . 

[0 0 5 3] $1©I£1*JI6 0 OPS 3 urn) £ 

£SKUfMfcT* (18 [g] ) . ^©&. ma©DDfl^ 

mm*>nz>£?\z. y* HJviOyvxsicfcD. 

il©iii6 0W-z>m (It [h] : 4 
PR) . Sl©ili6 0tlt(t #5?S!©7*hU 

ttfflLTt>it». HRCB. »S0«*<DB<ftH7* 
hlxvT. hJ&*^fflSn-5*t, #fti£©^Sg©*£. '>ft 

< tt>cflia»tt©»ia««K*ir»T, ^i©iii6o 
z>£t\zmi*>ntz±&nM5 9*w^ntn5. m 

1©»*JI6 0©7**-.=.>^©IRKtt, /^->£B 

<&ajSby-c7fe«±gB*S5 9©a®T*K*f^n. wtfig 

1 ©£fitfl6 0ICAWT^)-t(Cft^. L/t**oT. C 
©ctpft±§B*S5 9ICcfc5£«©i;g#ft<^£ICJt 
^. y^-->^^gftH«WftS^«Sr^l¥»8g 
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[0054] ±.m<D^otj.mi(Dmmm6 oo/i^-- 

y if am 7 L b , DO * 1 >T * * D tlttfc JEM* 

(is [i] ) . iiMfi^ntxn m 

Att. 3S*»B&fT:*-:/>fcJ:D 2 6 0*Cj&»O1P* 
BPCi©«»ftfiltt, $iS&SltuJC6 0-8 OllgT'^o 

tzb<D&. mmm&iztei 0-4 osggirffti, 

[0055] %.iz. m2<Dmmme i &mi ummzm 
i&-rs as [j] ) . z.<Dt%. ±m<DXo\zn^- 
->if-£tifz.mi<DWimm6 occooittiiso'^xi 
2<Dmmm6 i<D&m\zbwamw;tfj&j$.znz>&o 

r*. 3>^i/ h*c-;i/7 9«»j«"r-s (is 

[k] ; 6 PR) o 3>*^ h*-)l7 9 (DMtfL&mm 
[0 0 5 6] 7;l/5-r>A^^7>/\°^^U>^ 
(IS [1] : 6PR) „ d©a:^=i>^^ h*-;i/7 

i tv-xti7 6« ±a5*H5 9 t&ni*.(fiiz&mrr 

Z>£o\Z-rz> 0 7)VX-V2±<Drt?-->tf\Z\$.. mx 

[0057] ^-cd^. y-hiKosB^mu&ifoffla* 

=fc?tC, IHi£b©¥iii»tttt5>^A&»ttKAoTlr» 
i^Si-TS^^tCtO^f ntf«t<, 0. 4~5ym 
[0 0 5 8] ^<E>&. 5 0 5 3 i 

5 0StXMl6]S«5 3te, E[fi)®S**lfi$n, ^7Xf 
is%<D&m%l$:mz>ZLtiz3iK)9tir)e;t>2nz>. *:<n'& 

[0059] ft*±^»sjgig{ci3^T, y- h*e& 



(8) 

14 

'J 3 >IMLMI©»£. KJfotfXKS' 7 

tfASKSJt (y7>/l» 0. 1~0. 5SS, 
JSJcflfilmS? 2 0 0~3 0 0*0. J£77 1 3 3 P a, ZfyX^ 
0 OWt-TS. ->U a>^tIO«^ ixJS# 

>/7>tz7) 0. 1~0. 8. Miag2 5 0t, 
Ol33Pa, 7 f 7X-7/W-2 0 0Wit5. 7€ 

XSffltV #*«E«Jt (-/7>/*l) 0. 2 5-2. 
J$0tffi&2 0 0~2 5 0t, ffi^l 33Pa. ZfyXl 
/17-5 0WttS. nmWLy^vyyTs^^ziy^n 
i§£\ fclfcfiX\Zi/y>t*X7J >£fflt>, #7.Sit4 
Jt (y7>/7*X7-f» 1-2, Mf2 0 0~ 
2 5 CC, ffi77l3 3Pa. y*5X 5 0 Wit 

So 

[0060] ^ne.©»s/x^-n>^r*is«D 

lI«-«sj(JEtT© «fc o U h<DT-$>Z>. is U a >&{|;Bt 
-f X y > ^Srffl ^ £ £ <h £ -5 o y'Ja >^<ftl8lcD 

x-^?>^ir«, x-y^ 1 >y^7;tcEg^k>'>y*<hK* 

#7.£fflt^. SJ&JETJO. 6 6 5-3 9. 9 Pa, 
X?/W- 1 0 0-3 0 0Wtt5. 7 ; t;i'7 7XyU 
3>Jf ©X-y^^'fCtt, Kfc 
J±?j0. 665-39. 9Pa, XyX^nU-5 0- 
2 0 0Wtt5. y-MSfl:ffl^?>CrlOI^f 

so [0 0 6 1 ] v-^«s&^h u-f > 

•Iter, y-MIICCril^ffl^, 

T, Ti, W, Mo, Ta. Cu, Al, Ag, IT 
O, ZnO, SnO#<73^B^, Sfc«^*l5)©ffi*'& 

[0062] mz. z.<Dnm<w&miz&v z&mmzm, 

[0 0 6 3] 07 \Z^Lfzh<Dte. 0 1 fC^Lit^CD-i: 
tC*t^T±gi5*gi 5 9 *«89:»t ^ntt^^i^SSLT 

Kmmmmzm^r^>o 

[0 0 6 4] m8lZ7jkL-fzh(Dit. lllIiLfct)®.!: 
so JCi3^T±gB*ffi5 9d^ttenT^ftt^^^^LT 
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mm 5 9 i>wv 6 nr ir» s t ttift 6 nr i» * » 

[0 0 6 5] 0 9tC;*L/»c:fc©te. 0 1 [C^Ufc&Wi: 

h«©«j$©*>©t**#. oaci«ii©»j«fli«©-« 

W«*«*l/Tl>«. G!]£i«it©^fi£®i£©5*>±gBffi 
[0 0 6 6] £©£?K[H]A#fjg©^fi£«i«©-g|UC:fc 

£jut©««K:±««a5 9^tsb*®5 s^tsttfct^j: 

5fr-rSCl<i:«, &l©«6ig:Ji6 0©/^- ->i/B$© 20 

[0 0 6 7] ilOll $e>ICgiJ©^^JS:^LT^ 
5„ ^©Wi, H6K*Sn;fcIg [i] (&BJEM*£ 

A,, 0 7~0 9tC^-t±gB*S5 9Rt/TgE*@5 8© 

?)o 30 

[0 0 6 8] &>±. *5E9i©»Sbt^*fi©Pffi©-W 
SttWUfctf, m©tt*H6 0£*2©IMMI6 1 4: 
*m-©«5^:S (7*hl/yXH) tlTMt^C 
tt>BllBT**. ^©*^. a>^i7 h*-;Wt£©«k 
3fc«^EI»£, KW«t©*ffi©Dflflfllifi©fc«>©a^ 
BOWCS***-©?* hl/y7 bmfre>m&t&&9 

d<h#*jff£ ui^. ei i (j, — >y^vv 

•7XhS5«n. *-©f6»Ji£fflir>*«£©Tffia« 
©@itIfi<&*-r»fSET-*-5. 40 

[0 0 6 9] ±ft£mmc>T&iZ£ K>±ffinm5 9<DA 
?-->{f (@5©II [f] ) t.T'f>mTLtzh(Dt 
U d©#^T©S«£*f*»6 3T-g-To 

[0 0 7 0] £t\ il 1 ( a ) (C^T«t 5 IC, S« 6 

16 4=&l~5Mm©Jp^lC^^T^)o CatEb^ig 

* Kvxi7 6 5itfflUT, 01 1 (b) l£jRTJ:5 
K. ^S6 4lr«LT^-IC(SBagT-^^fT5. 0 
^£EPIJ, m&2nz>XZ*LT^2>. so 



[0071] )k\z. ny?*? vfc-)i\znfo?z>mm& 

5:iPlfc^2©7>t hVT.^ 6 6£ffl<^T. 011 
(c) fcjj«T«fc3fc, h*-;pasfcJS-fcffiJ!B 

3ttE»JP*«+#fc]B&lr>±««f±©&«i: 

t5;t!l'!fJLi>. Sifttg. 011 (d) tr^-r=fc5 
©®flg«*giH:Ji (7* hl^*H 6 4tt 

(Dwm (Dmmm 6 4 ttwMvmmizttLT® 40 
m-?z>&o\z-r%>> )k\z, 011 (e) \z^-f&?\z. 

S»«l7 , nt7iLT2 0 0^1:6 0»M©lo«l 

^©&. 011 (f) tc^-t^jc, 7)is.-VAnm 

[0 0 7 2] a±<D±34lgl:J:t), Jt««a5A>fc 

lt±ntf. «3ttt»8B©7*hyn-fc^©|5i»*BiJ« 

37 h©<£«fepieet75:oT^-5. 
[0 0 7 3] ±^bfclS«, 0 1 KBrfflH&ttSrjSTT 

«««©*& s-r, 0 7~0 9©*n-?mc^-r»f®^ 

(IHO^jg©PfiKSS^. -hfStta. Tffl««©e«B 

wfti^T^s) (D-F&nmzmm-rzmzbmmT 

#-5fc©Tig>£. 
[0 0 7 4] ^(C. *3B"JH©»J©*i6©»»©5S*S!7' 

©y- bmzn%&)\zmm2ftT^rztf, zwmmom 
*T«ftH3R©T»«a**a«ttt-r4*j«t bTii 

■5. 01 2«. ^W^IfflllCT^f-fyvhU^X 
S»S**8«»:*»t*T**«5 0 ©«fig<£^-T«iC 
¥ffi0T*»3. 01 3«. ^<DM*f8fCS^^i 
ti^liliT^S. I13H 01 2(C*3lt-5C-C 

mmmizttfoisT\,*z>. 01 2x1x01 3K43ht. 0 
i^m4tmc^mftm)*tt5-znrcb<Dte. 01-0 

4tCi3tT-5fc©tlMi;«fi£S^T-*^. 012IC*3^T 
tt. ffi©«iitfj&*-r<fcS«fc'3fcffi:fLt. MWIR5 1 
ttHS$ttTHtt«r>J&«. 5Wl5 1ffli?fii»i 02 

(a) C*3lt-5fc©i:|^«Tfe^. 

[0 0 7 5] 012 RIX0 1 3 l:*«f 9 S^SIT 

a$ma©ft;b9ic. *a*a^9 nc»ttbfcT««a 

9 0S:(iAT^-5„ #il*a$l9 1«. \<F> 

ffitf*#i&icewufcRtt-rsH*©Tffl«a9 1 
5icmm«n^-r^>t)©T-feo. #Ta5«a9o«, 
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If 

M*ant*D. Tgp«S9o«, psatfiieo^ffi 

[0 0 7 6 ] ^©J^&^JIS^geKfctATt), fgl 
©*6&J16 0£7* hUy^77-fIgi:ioT^- 
^>^T*IRK. ±«**5 9K«k*3i|£Ei*©aF#*fiJ 

ffl-r s c t , a- * - - > ^Dwmn £*ssrr 

[0 0 7 7] 114H ±iB©S-f^66©J£fig©S£ilS^ 

^mommm^mx'&io > (a) (iii~B4(:*« 

H.*^fi«£^U (b) ttBl2. Bl3l:*t«l' 
[0 0 7 8] 

vhij?xMM«*gf(l JB2©»«*-&trTffl5* 
[0 0 7 9] #fgB8©7?7V 7*V h 'J'^^SSliSS 

[0080] E»a#s*t*«<o-#©««£ 

T- €f -5 J: 5 Cft -5 1 t> fc, ±gfl*@ t E KStt t *»J * 
*<T#T, S^lC. XglSMWfilSfcBSCi 
[01] *S^©2«S©— »ffi©7*T--r:/v HJ7X 

i!*a**«it©*ri6**-r«awriiiHT**. 

[02] (a), (b) It ail:*t7?f^7h 



(10) 

/<? 

[0 3] T®&mzWrfL2tl%Wih®&<D¥-mwW.*:* 

[04] J»»h7>i?x^©«Ji««**-&tra»o»fi)c 

[0 5] Blfcj*T7*^!7Vhy£;*g«i&&jSg 
■ S»It5fc»©¥i*it»rifiH'e*oT. [a] 
~ [g] ©JHKISaWtfrT-S. 
10 [0 6] H5C«bfcX8^§l#a*. milZ^TT? 

SgfBrlBT^oT, [h] ~ [1 ] ©JBKXe*«Ji 

[07] Biifc*-r*ifiofl?!8<o«»«**-raT?* 

So 

[0 8] 01 C*TSm©»«©*»«fc*TH"T?* 
-5c 

[09] Hin*-rnj6©»i8oaE»«**rHT?» 
20 [0 1 0 ] 0 1 ic*-r*iis©*«©*»«t*-rH-c* 

[011] 7*^>r 7^ hU*XS*JI»*im«H5 
T*&»©»J©#JK*jj*'r*rffiBT*oT. [a] ~ 

[f] ©jfiKigj&nifT-r*. 

[012] #56W©8U©2SW©»»©7*7^ 7*v h U 

[013] 012 t^tj^f-f t*v h ij trxmrnatt 
^ss©*fi£<&^-r^s:»r®0Ta&5o 

30 [014] (a), (b) tt77f^^Vh'j7Xli 
JI^SB©3MffilHlB&BT*5. 
[015] a3fe©RS*a!*a**Sll**T»riiiHT» 

s. 

[016] «*©K»s!«aa*s«©«it*ffi&*-r 
»r®BT&9, [a] ~ [f] ©ia»cx83^Jtff-r*. 

[017] 01 6K^bfcX8fc5l#«<a*OEI*S 
^ B e B ^SS©Kig*fe^*-r»rffi0TSD. [g] ~ 
[j ] ©JBKISjWMtT*. 



40 4 8, 


5 5 #5>7.«ffi 


4 9 




5 0 




5 1 




5 2 




5 3 


MASK 


5 4 




5 6 




5 7 




5 8 




so 5 9 


XSBft® 



(1 

19 

6 0 mi (Dmmm 
6i m 2 (Dmum 

7 1 ¥- YWk 

7 2 x-^SS (FKHB 
7 3 TFT (IIh7>yX^) 
7 4 y-h*fi 



[Ell ] 




*# 132002-244126 (P2002-2441 26A) 



1» 

7 5 HH >flffi 
7 6 V-Xil 
7 7 flgP 
7 8 DO 35 

7 9 3>*i7 h*-;U 



[0 2] 

72 77 72 




[0 4] 



43132002-244126 (P2O02-244126A) 




[07] 

[0 8] 




[0 9] 

[010] 



60 60 5! 




4% 2002-2441 26 (P2002-2441 26A) 



(13) 



[011] 



[012] 



64— —r 

« 63^ 3 I zzzzzzzJ 



63- 



(c) 



(d) 



(e) 



63- 

64- 
63" 

64- 



1 




[013] 





[014] 



72 




(a) 72 



.71 



JT 



59 



,68 



"*~73 



LJ. 



.71 



Iff 



52 

.T il 



^74 51 




I I 
I I 
I I 



72 



T 

72 



(W 



^71 



59 



p 



-73 




-71 



' 76 -r 

75 V 



52 

I 1 



^74 51 



91 




LJ 



91 



J. 



ft S3 2002-2441 26 (P2002-2441 26A) 



(14) 



[015] 



[016] 




12 10 



(a) 



fit 



21 

i 



23 



24 



Cc) 
(3FR) 



25 



VSSSS////////M 




Ce3 



4 PR) 




4#M 2002-2441 26 (P2002-2441 26A) 



(15) 



[017] 



Cg) 



(h) 

mmmm 




m 

C5PR) 



(5 




(51) Int. CI. 7 



F I 



f-73-K (##) 



G 0 9 F 


9/30 3 4 8 






G 0 9 F 


9/30 




3 4 8 A 




HO 1 L 


29/786 






HO 1 L 


29/78 




6 1 2D 






21/336 


















(72) 


mm w& 






F^-A(« 


m) 2H091 


FA01Y FA14Z FA41Z GA13 














LA30 










5£#ttl*l 








2H092 


JA03 


JA26 


JA34 


JA37 JA41 


(72) fgBJW 












JA46 


JB57 


JB61 


KA05 KB24 




*MS5JiK^STg 7S 










MAI 2 


MA13 


NA25 


PA12 












5C094 


AA01 


AA10 


AA42 


AA43 BA03 


(72) 


^JH AS 










BA43 


CA19 


DAI 5 


EA04 EA07 














ED11 


















5F110 


AA16 


BB01 


CC07 


DD02 EE02 














EE03 


EE04 


EE07 


EE44 FF01 














FF02 


FF03 


FF30 


GG02 GG15 














GG24 


GG45 


HK02 


HK04 HK07 














HK08 


HK16 


HK21 


HK33 HK35 














HL03 


NN03 


NN04 


NN27 NN72 














NN73 


















5G435 


AA01 


AA03 


AA17 


BB 1 2 BB16 














CC09 


HH14 


KK05 


KK09 KK10 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ /IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
O FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 
□/GRAY SCALE DOCUMENTS 

O LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: " 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



